Since the introduction of sufficiently sensitive methods, especially high-performance liquid chromatography (HPLC) with electrochemical detection, plasma catecholamine measurements have been widely used in studies of sympathoadrenal function in pathophysiological conditions. Plasma catecholamine levels, however, provide information relevant to a time-frame of only a few minutes. A change in position from supine to upright or the stress of a venepuncture is reflected immediately in increased plasma catecholamine levels. To obtain basal plasma catecholamine values, samples should preferably be drawn through an indwelling catheter after the subject has been supine for at least 15 min.' If information on longer-term circulating catecholamine levels is needed, the analysis of platelets is useful because platelets take up and store circulating catecholamines. ' .1 Acute changes in plasma catecholamine levels caused by change in position or by short-term stress, are not reflected in platelet catecholamine levels.
In this study we show that serum provides information on both plasma and platelet noradrenaline content, probably as a result of the platelet release reaction during the clotting process when serum is prepared from blood. The relative contributions of plasma and platelets to serum noradrenaline values suggest that serum mainly reflects platelet noradrenaline content.
Subjects and methods
Two groups of healthy subjects were studied: (a) 18 subjects in the upright position and stressed by venepuncture, such as is encountered in outpatient screening; (b) 14 supine subjects, unstressed by venepuncture (samples obtained 30 min after insertion of an intravenous catheter), the ideal situation for basal plasma catecholamine measurements.
Two samples were obtained from each subject. One sample was allowed to clot for at least 20 min Correspondence: Dr C Popp-Snijders. at room temperature; the other was anticoagulated with EDTA. Serum was prepared from the clotted blood by centrifugation (2500 g, 4"C, 15 min). Platelet-rich plasma was prepared by centrifugation of the EDTA blood (200 g, room temperature, 15 min). Platelets and platelet-poor plasma ( = plasma) were prepared by centrifugation of the platelet-rich plasma (2500 g, 4°C, 15 min). Platelets were washed with cold isotonic saline and resuspended in isotonic saline to a volume equal to the original volume of the platelet-rich plasma. Serum, plasma and platelet suspensions were stored for at least 18 h at -20"C and catecholamines were analysed within one week. After freezing and thawing the platelet suspension contains the contents of the platelets, as demonstrated by comparing values obtained after freezing with values obtained after perchloric acid treatment.' Catecholamines were determined in I ml samples (serum, plasma or platelet suspension) using 3,4-dihydroxybenzylamine as internal standard, aluminium oxide as adsorbent, and HPLC with electrochemical detection, following the standard Millipore procedure (Millipore, Waters Chromatography Division, Milford, Mass, USA). Noradrenaline concentration was expressed as nrnol/L. For platelets this means nrnol/L platelet suspension = nmol/numbcr of platelets occurring in one litre of blood. Table I shows the concentrations of noradrenaline in serum, plasma, and platelets from the two groups of subjects. The noradrenaline concentration in platelets was not influenced by position or venepuncture stress. Within each group, serum noradrenaline values were significantly higher than plasma values (P<O'OOI); the difference between serum and plasma values being in the order of the platelet value. A linear relationship was found between the concentration of noradrenaline in serum and the sum of the noradrenaline values in plasma and platelets (r = 0,846). sampling." In screening patients for longer-term or episodically elevated circulating catecholamine levels, serum is therefore a good alternative to platelets and, because of its convenience, could be the specimen of choice. In addition, as noradrenaline concentrations in platelets may be approximately calculated from the difference of serum and plasma concentrations, analysis of these easily available specimens provides information on transient as well as on long-term circulating noradrenaline levels.
Results and discussion
The line of best fit was given by y = 0·692 +0·90 x (y=sum of noradrenaline in plasma and platelets, x = noradrenaline in serum). Table I shows that the contribution of platelets to serum noradrenaline values was higher than that of plasma, even if the plasma values were increased by position and stress. Obviously, serum values mainly reflect platelet noradrenaline content. Serum is much easier to prepare in routine clinical practice than are platelets, which require differential centrifugation, preferably within 75 min after
